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5.0 TIER II EVALUATION

Tier II provides useful information through screening tools, but not all possible determinations can be

reached at this tier. It consists of evaluation of State water quality standard (WQS) compliance using a

numerical mixing model of the disposal site conditions (Figure 3-2 and Appendix C) and an evaluation

of the potential for benthic impact using calculations of theoretical bioaccumulation potential (TBP)

(Figure 3-3 and Section 10.2).

Tier II is ultimately expected to provide a reliable, rapid screen to determine potential dredged material

contaminant effects. The dredged material discharge must meet applicable WQS for all contaminants of

concern outside the mixing zone. Water column impact must also be evaluated by toxicity testing in Tier

III (Figure 3-2) when there are contaminants of concern for which applicable WQS are not available or

where interactive effects are of concern.

When national sediment quality criteria (SQC) are proposed and finalized they are expected to provide

a basis for State sediment quality standards (SQS). State SQS will be incorporated into Tier II benthic

impact evaluations. The incorporation of these standards into Tier II will be implemented in this testing

manual and regionil manuals as appropriate.

At present, only the bioaccumulation impact of nonpolar organic compounds in dredged material on

benthic organisms can be evaluated in Tier II (Figure 3-3). The approved procedure calculates the TBP

for a test organism by factoring the concentration of the nonpolar organic chemical(s), the total organic

carbon in the sediment, and the percent lipid concentration in the organism. This calculation predicts the

magnitude of bioaccumulation likely to be associated with nonpolar organic contaminants in the dredged

material. Additional guidance for identifying potential bioaccumulating contaminants is provided by EPA

(1994a).

5.1 Water Column Impact

Program experience (primarily in marine, near coastal and estuarine waters) has shown that in most cases

the existing data are sufficient to make water column determinations. However, Tier I evaluation may

show that the existing information is insufficient to make a determination. If a WQS determination cannot

be made in Tier I, Tier II evaluation is necessary to determine whether the discharge complies with

230. 10(b)(l) (Figure 3-2). The discharge of dredged material cannot cause the WQS to be exceeded

outside the mixing zone unless the State provides a variance to the standard.
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There are two approaches for the Tier II water column evaluation for WQS compliance. One approach is

to use the numerical models provided in Appendix C as a screen, assuming that all of the contaminants

in the dredged material are released into the water column during the disposal process. The other approach

applies the same model with results from chemical analysis of the elutriate test.

5.1.1 Screen Relative To WQS

The assumption that all of the contaminants in the dredged material are completely released into the water

column during the discharge operation is conservative because, in virtually all cases, most of the

contaminants remain within the dredged material. If the numerical model (Appendix C) predicts that the

concentrations of all contaminants of concern after consideration of mixing are less than the available,

applicable WQS, the dredged material complies with WQS. If the screen/model, as applied indicates that

the WQS is exceeded, the elutriate analysis approach (Section 5.1.2) should be employed.

5.1.2 Elutriate Analysis Relative To WQS

For an elutriate analysis, the numerical mixing model (Appendix C) is run with chemicaJ data obtained

from an elutriate test conducted on the dredged material. The standard elutriate analysis is described in

Section 10.1.2.1 and the analytical procedures for measuring constituents in the water are provided in

Section 9.4.2. The model is, in effect, using data that more accurately represent the contaminant

concentrations that will be present in the water column after consideration of mixing. If the numerical

model (Appendix C) predicts that the concentration of all contaminants of concern at the edge of the

mixing zone is less than the available, applicable WQS, the dredged material complies with WQS.

Otherwise, it does not.

5.2 Benthic Impact

The currently available Tier II procedure for evaluating potential benthic impact consists of evaluating the

TBP, calculated according to the guidance in Section 10.2. A comparison is made between the TBP

calculated for the nonpolar organic contaminants of concern in dredged material and for the same

constituents in the reference sediment. At present, this calculation can be performed for nonpolar organic

compounds, but not for polar organic compounds, organometals, or metals. If such constituents are

contaminants of concern in a dredged material requiring bioaccumulation evaluation, further evaluation

has to take place in Tier III.
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Even if the dredged material contains other contaminants of concern than nonpolar organic contaminants,

it is still useful to calculate the TBP. The TBP provides an indication of the magnitude of bioaccumulation

of nonpolar organics that may be encountered in actual testing (Tiers III and/or IV). Additionally, the

calculation may eliminate the need for further evaluation of nonpolar organics and thereby reduce efforts

in higher tiers.

5.3 Tier II Conclusions

One of two possible conclusions is reached regarding the potential water column impact of the proposed

dredged material:

● The available WQS requirements are met. Further information on water column toxicity

must be evaluated in Tier III when there are contaminants of concern for which applicable

WQS are not available or where interactive effects are of concern.

● Concentrations of one or more of the dissolved contaminants of concern, after allowance

for mixing, exceed available WQS beyond the boundaries of the mixing zone. In this case,

the proposed discharge of dredged material does not comply with WQS.

For nonpolar organics, one of the following conclusions is reached based on comparison between the TBP

for the dredged material and for the same contaminants in the reference sediment:

● The TBP for the nonpolar organic contaminants of concern in the dredged material does

not exceed the TBP for the reference sediment and, therefore, the dredged material is

predicted not to result in benthic bioaccumulation of the measured non-polar organic

compounds. However, further evaluation of biological effects in Tier III is necessary to

furnish information to make determinations under the Guidelines.

● The TBP for the nonpolar organic contaminants of concern in the dredged material

exceeds the TBP for the reference sediment. In this case, the information is not sufficient

to predict whether the dredged material will result in benthic bioaccumulation of the

measured non-polar organic compounds, and further evaluation of bioaccumulation in Tier

III is necessary to furnish information to make determinations under the Guidelines.
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